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Project-' BUSHNELL PARK ;PU"MPING- STATION EQUi#nmm HARTFORD, CONNECTICUT.

1. Sealed blds, in dupllcate, will be received until 2:00 P M.,
.-‘Bastern Stgndard Time, 1l February 1947, and then publicly opened, for
furnishing &ll plant, labor and materials, and performing all work for
the design, manufacture, and delivery f.o.b. railroad cars at Hartford,
Connectlcut, or f,o.b, trucks at the progect site, of equipment for the
. pumping statlon, in strict accordance with the specifiéations, schedules,
drawings and addenda.

2, Bids will be submitted in sealed envelopes upon the attached
Covernment form of bid, and marked in the upper left hand corner "Bid
under Serial No. 19~016-47~21 to be opened 1l February 1947," the serial
. number indicating the project for which the bid is submitted. The bidder
: who is awarded the contract will be required to eXecute the War Department
contract form for supply (W. D. Contract Form No. 1). This forn is avail-
- able at the office of the Division Engineer, 31 St. James Avenue, Boston
- ' 16, Massachusetts.

. 3. The right is reserved, as the interest of the Government may

= require, to reject any and all bids, to waive any informality in bids re-
ceived, and to accept or reject any or all items of any bid, unless the

< bidder qualifies such bid by specific limitation.

L. Bid bond on U. 8. Standard Form No. 24 in a penal sum of not
less than twenty (20} per cent of the bid price will be required with
‘each bid i1f the bid price is in excess of $2000.

5. Bidders should carefully examine the drawings and specifications,
and fully inform themselves as to all conditions and matters which can in
, any way affect the work or the cost thereof. Should a bidder find dis-
i crepancies in, or omissions from, the drawings, specifications or other
: documents, or should he be in doubt as to their meaning, he should at once
notify the Contracting Officer and-obtain clarification prior to sub-
<o mitting any bid.



£, Each bidder shall inclose with his bid a statemént of vhether-
he is now or .ever. has been -engaged in any work similay to that coversd
by the syecificationa herein, the year in which such work was performed
and the manner of 1ts execution, and giving such other information as
will tend to show the bidder’s ability to prosecute the regquired work.

T. The bidder shall State in His bid that He hae mvaileble or under
his control plant of the character and in the améint required to complete
the proposed work within the specified time, Each bidder shall, upon
request by the Cmﬁra.&b!,ng Officer, furnish & list of the ple.nt proposed
for use on the’ work. o ‘

8, Where ﬁa‘ts 52 the drawings are requested by bona fide bidders, no

' depoai‘b will be reguired to insure their return.

9. Modifications prior to date met for opening bids, ~ The right
is reserved, a8 the interest of the (overnwent WAY require; to revise or
amend tho specificaticns end/or drawings prior to the date set for open-
ing bids, - Such réevisidns and amendments, if any,.will be announced by
an addendum or addenda to this Invitation for Bids. Contes of such
addenda as mey be issued Will be firnished to all prospective bidders.
If the vevisions and amenduénts ave of & nature- which requirés waterial
changées in quantities or Pri:oers ‘bid or both, the data sat Jor opening
bids way be. poatponed by such number of dayg a® in the' opinion of the

- Division Engineer will eneble biddérs to révise their bids., In such .
* cade, the adtlendum will 1nc1ude an announcement of the new date for open- '

ing blds.,” ol S I LE TR B
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Serial No. 19-016-47-21

SPECIFICATIONS
PART T
STATEMENT OF WORK

SW-1, DESCRIPTION OF WORK. - a. Work to be done, ~ The work con-
gigte of furnishing all plant, labor, and materials, and performing all
work for the design, menufacture and delivery f.c.b. rallrcad cars at
Hertford, Connecticut or f.o.b. trucks at the project sits, of equip-
ment for the pumping station, in strict accordance with these specifi-
cationg and achedules and drawings forming parts thereof for BUSHVELL
PARK PUMPING STATICH EQUIPMENT, HARTFORD, CONNECTICUT,

b. Location. - The site of the work ls in the City of
Harvford, Commecticut.

c. Appropriation, - 21X3113 - FLOOD CONTROL, GENERAL,

Q. Authority. - The work provided for herein le authorized
by the Flood Control Act of 28 June 1938 (Public Fo. 761, 75th Congress,
3rd Sesgion) as modified by the Flood Control Act of 18 August 1941
(Public No. 228, 77th Congress, let Session) end the Flood Control Act
of 22 Decewber 1944, (Public Wo. 534, 78th Congress, 2nd Session),.
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PART II

GENERAL CONDITIONS

GC-1., SCOPE OF WORK. - The work to be performed under this contract
consists of furnishing all plant, labor and materials, and performing all
work required by Article I of the contract, In strict accordance with the
specifications and drawings, all of which are made a part hereof. The
equipment furnished shall be complete, with all parts in good working
order, of good waterial, and with accurate workmenship, skillfully fitted,
and properly comnected and put together. All work, materials, and ser-
vices not expressly called for in the specifications or shown on the
drawinge, but which are necessary for complete and proper operation of
the squipment, shall be performed and furnished by the Contractor at no
inerease in cost to the Governmentd.

GC-2, PROTECTION OF MATERIALS AND WORK, - The Contractor shall at
all times take care to protect and preserve all materials, supplies and
equipment of every description (inciuding property which may be Government-
farnished or owned) and all work performed, All reasonable requests of
the Contracting Officer 1o enclose or specialliy protect such property
ahall be complied with, If, as determined by the Contracting Officer,
materials, equipment, supplies and work performed are not adequately
protected by the Contractor, such properiy may be protected by the Goverm-
ment and the cost thereof mway bhe charged to the Contractor or deducted
frow any payments due to him, Any wmachinery, waterials, and articles
in complete or incomplete state, for which partial or cowplete payment
hag been made prior to dellvery, shall be adequately protecied by the
Contractor from loss and from corrosion and any and all other forms of
damage.







a2

PART IIX
SPFCIAL c@ DITIONS |
SC-1. COMY FNCF‘LL,NT, Pnosx- UTION AND conmrnom.f 6. The Contractor

will ‘be required TO GOMLENCH. WorK. under this conbract ‘within fifteen (16)
calendar days after the date of receipt by L1m of notice to proceed, to

fprosecute sald work .with faithfulness and enérmy, and to deliver the entire

work ready for use f.o.b. railroad cars at Hartford, ‘Conhecticut or r.o.b.

trucks-at the vroject site not later than .four hundred and fifty (L50)

calendar days after the date of reo01pt by h1m of nOtlce to proceed.

b, . Other agen01os will: un10nd the equznmeut 9rom the carrier at
Hertford, Connecticut, transport it to the site, and install it. Metal
items to be embedded in the conerete, together wlth the necessary templates,
shall be shipped in advance of the d'llvorv ef the equipment on the work,
as directed by the Contracting Officer.

SC-2 QUARTITIES . - Within the jlmlf of availlable funds the Con-
B A e ey
tractor will be reguired fto complete the work specified herein in accord-
sance with the conuract and at the contract orice or prices,

.Item,NQ. _,Quantlties Unit | ~ Description of Iten
1 R 3. sach 30=Inch Pump and Piping
2 | S N each - 16~Inch“Pump anéjPipiﬁg ‘
30 3 . esch ‘Gaéoli;e Engine'; |
L 15 cach Right;ﬁngle:Gear Unit fqr'ﬁo-;ncﬁ Pﬁmp
1 each" ’Rightﬁﬁngie Goar Unit for 161iﬁch fgmp
& 1 sach Diesel Engine ' | h

SC3, PAYMINTS. = a. BRighty (80) per-cent of the applicable unit
or lump sum price will be paid upon delivery of emch picce of equipment at
Hartford, Connecticut, and receipt of all required drawings- nortulning to
such equlnment together w1th prov@rly executed invoices.

b '"hon the terms of +he contract have been fully complied

'w1th ‘and &11 the equiprent hes been instelled, tested, end accepted by—the
_Contracting Ofiicer, final payment will be mede of the balaneé dus under

the contract.

¢, In the event that f;(ld togts and trmals have not been hnde
within one "year after the delivery time specified.in the contract or within

one year after the actual dellvery date, whichever ig later, the GContractor

uhall receive firal paynent. The perforvarce.bond. v1ll ve lrept in effect
until such tims as” bOﬂdlulOH normit the: final tes i;nr and acceptance of
the equipnent. ' SR

. -6 -



d. Unless otherwise authorized in writing by the Contracting

Officer, the items of work for winich payment will be made ahall be
limited to those listed and enumerated in the contract. The unit prices
or lump sum price or prices stated in the contract will be used in de-
termining the amount:- to be paid: and shall OOnStitute full and flnal com-
pensation for all the work, ‘

8¢k, CONTRACT BRAWINGS MAPS AND SPECIFICATIONS. - a. The work
shall conform to the following contract drawings, end maps all of which
form a part of these spesifications and are available in the U S.
Engineer Office, 31 St. Janes lvenue Boston 6, uass. : Sl

LIST OoF DRAWINGS

Sheet No., | - ggg;g g ‘ . File No, -

1 General Arrangement Wo,., 1 CT-h-332L
2 General Arrangement No. 2 S 0T-4 3325
3 - General Arrangement No. 3 : CTw=l-33026

b. Ten (10) sets of contract drawings, maps and specifica~
tions will be furnished the Contractor without charge, Additional draw-
ings will be furnished on request at the cost of reproduction,

SC~5. DRAWINGS REQUIRED OF CONTRACTOR. - a. Detail drawings. -
Within 3C calendar days after tue date of receipt by him of notice %o
proceed, the Conbtractor shall submit to the Contracting Officer for
approval, assembly and detail drawings in duplicate to demonstrate
fully ftmat the equipment to be furnished upder the contract will conform
to the provisions and idntent of these specifications, In the event
that the Contracting Officer shall find that the drawings as submitted by
the Contractor are in accord with acceptable practice and meet the re-
quirements of the specifications, the Contracting O0fficer will return
one get of sald drawings with his approval; otherwige, Baid drawings
will be returned to the Contractor with a statement of the points wherein
they have been found wnsatisfactory, in which latter case the Contractor
shall proceed at once to revise saild drawings until they have been found
- satisfactory by the Contracting Officer and are approved by him,  After
approval, the Contractor shall furnish the Contracting Officer six prints
. of each approved drawing, Xach print submitted for approval shall have,

in the lower right-hand corner just above the title, e white space 3 inches

by I+ inches in vhich the Contracting Officer can indicate the action
taken. All of these drawings shall form a part of the contract but ap-
proval of drawings by the Contracting Officer shall not relieve the
Contractor of full responsibility for the correct fitting of parts and
satisfactory asecmbly. The Contractor shall Twrnish in sextuplicate,
complete instructians for the proper operation and maintenance of the
equipment including the proper lubricants to be used, based on the fact’
"~ that the equipment is not intended for constant and frequent use,

-

=



LA}

»)

b. Erection drawings. - Before delivery of the equipment,
the Contractor ehall furnish -the: Contracting Officer six prints of erection

drawings indicating the relat! anship'of ‘all mateh marks painted or stamped -

on the severa: parts.

5C-6. PACKING AND SHIPMENT. - AL parte likely to be lomt or
damaged In shipment shall be adequately boxed, or orated, and each box
or crate shell b6 marked to show the parts contained therein, All ex-
posed finished surfaces on large parts shall heve wooden pads bolted on,
or shall be otherwise properly protected.. The Contractor shall provide
all lumber, bolts, etc. necessarJ for proper protect;on. :

. k. As soon as each shipment is wade, the Gontractor shall
furnish to the Contracting Officer shipping notices on which shall be
showrd, in addition to the usual data, a desc“iption of the article fur-
nished and the item number of the contract -achedule to which the article

. applies; also ths_shipping weighb of sach item.

5C-7. MARKING, - All parts of the equipment ghall be marked and
match merked for identification and to facliitate field assembly.

SC-8,  WEIGHING, - The Contractor shall weigh all completed parts
and accessories on accurate scales, and the complete list of all such
net weights, excluaive of boxes, crates, or skids, shall be furnished
the Contracting Office¥. The net wolght of each of the larger pieces shall
also e painted on the’ piece or stateéd on & tag securely attached thereto.

5C-9., MANUFACTURER'S NAME PLATE. The Contractor ahall attach a
small brass name plate on the principal parts of each unit, giving the

~manufacturer's name and address, serisl number and the princlpal rating

data of the squipment.

$C-10,  INSPECTION. - The work will be inspected in accordance with
Article L of the contract by inspectors appointed by the Contracting
Officer. The inspectors will wake a rigid inspection of all meterials
and work done and sny material or worimanship found to be defective or
not in accordance with the drawings and specifications will be rejected
end ehall ve replaced by satisfactory material or workmanship without
charge to the Govermment. - The presence of the inspector will not relieve
“the Contractor of any responsibility for the proper execution of the work.
The acceptence of any material or finished wmember by an inspector shall
not prevent subsequent rejection if such material or member la later
found to be defective.

SC-~11, STANDARD TEST AND QUALITY. -la. A1l materiala, supplies, and

: pafts end assembliea thereof, entering into the equipment to be furnished

under these specifications, shall be tested, as specified or otherwise re-
guired, in conformity with the best modern approved methode for the pars
ticuler type and class of work, Four copies of material test reports
shall Be furnished to the Contracting Officer by the Contractor.



b. Unless walved in writing by the Contracting Officer, all
“teats and. trials shall, be made in the presence of an inspector appointed
~by the Contracting Officer. When the ‘pregence of the ingpector is so
walved, gworn statements, in guadruplicate,. of the. tests made and the
resulte thereof, shall be furnished to the Contracting Officer by the
Contractor. - :

. - The costs of all shop testa for tri&ls shall be borne by
. the Contractor and. ehall be included in the contract price.

. . d All materials, parts, and equipment '8hall be of the high-
est grade, free From defects and - imperfections, of recent menufacture,
and unused. Wbrkmanship shall be of the highest grade and 1n accordance

' with ths best modern Btandard. practice._

. BC- 12. STANDARD STOCK.ABTICLES --All materials, suppliss, and
. articles not menufactured by the Contractor shall be the products of
‘recognized reputeble manufacturers, -The: produqts of firms other than
those specified herein will be accepted when it 18 proved to the satis-
~faction of the Contracting Officer that they are equal in strength,
durability,. usefulnesa, and convenilence for- the purpose intended. .

$C-13.. SERVICE OF ERECTION ENGINEER, - a.; ‘The installation of the

',equipment 15 not included -In this contract, but w111 be done by other
- agencies. However, the Contractor shall furnish promptly upon written
.. notice by the Contracting Officer, the services of a competant erection
engineer to supervise and direct the erection and installation of this
equipment, The services of the erection engineer will be paid for by
. the Government at an-allowvance of twenty-five dollars ($25,00) per
- calendar day from.the timeé of. departure from; 'toithe. time of .return to,

‘his home station, provided the, travel time Bhall not exceed.two calendar
days, such allowance to cover salary, travel, and 1iving expenses. of the
erection engineer and any other costa occasionéd by the furnishing of
the service. HNo payment will be made for services of the erection englineer
in comnection with alterations teo. any of. the equipment occagioned by
- fallure of such. equipment to- comply with the requirements of the speci-

: fications.‘; o

. S b. The erecuhon and installatian ef the: equipment by other

.agencies shall in no way relieve the Contractor of . sole reaponsibility
for the equipment meeting all:the requirements of, these specifications
‘;and fulfi’ling all the, Contractor 8. guarantees. : ,

N c. Upon oompletiOn of the installatlon of the equipment,
the Contractor shall submit a written statement to the Contracting Officer

L certifying that the equipmﬁnt hae been or has not heen.installed properly.

o SC 1k, CONTRACTOR'S GUABANTY‘ : The Contractor shall guarantee
Call equipment furnished upon this contract for. e period. of -one year

'.w;from,the date of final acceptance thereof against defectivé materials,

design, and workmanship. ‘Upon receipt of notice from thé Government of
failure of any part of the guaranteed equipment during the guarantee period,
the affected part or parts shall be replaced promptly with new parts by
and at the expense of the Contractor.

= .
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§C-15. RIGHET TO OPERATE BQUIPMENT. - The Government shall have the
right to operate any and all epparatus as soon as; and as long as it is
in operating condition, whether or not such apparatus has been accepted
as complete and satisfactory, excent that this shall not be construed to
permit operation of any apparatus which may be materially damaged by such
operation before any required alterations or repairs hove been made, All
repairs or alterations required of the Contractor shall be made by the
Contractor at such times as directed by the Contracting Officer. The
repalrs or alterations shall be made in such a manner that will cause the
minimure of interruption in the use of the apparatus by the Government.

S¢-16. PERFORMANCE BOND. ~ The Contractor shall furnish a perform-
ance bond with good and sufficient surety or sureties acceptable to the
Government in econnection with the performance of the work under this
agreement on U, S. Standard Form No. 25 or U, S, Standard Form No. 25-B.
The penal sum of such performance bond will be 50 per cent of the con-
tract price. This bond will be damted as of the same date as the contract
end shall be furnished by the Contractor to the Government at the time
the contract is executed.

5C-17. LIQUIDATED DAMAGES. ~ In case of failure on the part of the
Contractor to make delivery of the equipment wilthin the time fixed in the
contract or any extensions thereof, the Contractor shall pay the Govern-
ment, as liguidated damages, the sum of twenty-five dollars (%25.00), per
payment item, for each calendar day of delay in making delivery of the
equipment.

- 10 -
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e CPART IV

TECﬂNICAL PROVISIONS

S SEOTION I, PUMS AND PIPING (Items Lend 2)

o

TPl 1. ‘WORK INCIUDED. ~. 8. .Under Item 1 the Contractor shell fur-
nieh three 30-inch ‘vertical, mixed~flow, volute-type pumps. - Under Ttem
. 2.the Contractor shall furnish one . 16-inch vertical, mixed-flow, volute-
type pump. “The pumps 8hall be furnished: complete’ with.all. intermediate
ehefting, coupllnge, bearings, inlet and diecharge piping, gate valves,
] and check’ valves. . E . .

b. The 50-1nch pumps will be connected through the right
angle gear units furnished nder. Item:s (see Paragraph TP3- 1), to the
gasoline engines furnished under Item 3 {see ‘Paragraph P2~ 1)
pumps will be inaﬁ&lled as shown on the drawings by other agencies.

_ ' c.' The 16 inch phnp will be connected through ‘the right-
angle gear unit furnished under Item 5 (see Paragraph TP3-1) to the
-d¥esel engine furhished under Item 6 (@ee Paragraph TPh-1). The pump

-will be inst&lled an: ﬂhown on, the drawings by other agenoies.

. TPI-Q DESCRIPTION OF PUMES. - a. The pumpe -shall be vertical,
mixed flow pumps of- the: bottom—euction, horizontal—discharge, volute
.type, desighed’ for hendling eevage and etorm water Pumps of the axial
flow fype will not be accapted. IR :

. L " The pumps ‘shall ‘operate smoothly and quietly, and with-
out exceseive vibration or cavitation. All.parts shall ke so designed

and proportioned e8.-to have’ ample strength, ‘atability, and stiffness,

. Each pump-8hall be of late deeign and & ourrent model,.standard with

. the tanufacturer and shell be the prodict of a- relieble manufacturer who

can show at least five years of experience.in the manufacture of pumps
of the tvpe specified and for similar duty..

R TPl-S. OPERATING CGNDITIONS. - The pumps ahall be capable -of satie-
factory operation, and shall meet all the quuirements of these sp901‘
fications under the following operation conditiona

. Minimum low we.ter elevation . .. -1

2.0 = feet M.S.y.
Elevation of pump room floor 1.5# = feet M.S.L,
Elevation bottom of auction conduit 1.0- & feet M S.L.

. TPl-h CAPACITY.-— a. The 30=1inch pumps shall each deliver not
less than 30,000 g.p.m. 4%t a total ‘Hedd -of 5 .feet- and’ not less than 18, OOO
g.p.1. at a total head of 28 feet. The characteristics of each pump
shall be such that the power required to operate them betwsen zero head
and a total head of 28 feet ahall not exceed the. rated horsepower of
the engines as defined in Paragraph TP2 3 a.

- 13 -



b. The l6-inch pump shall deliver hot leee than 9,000
g.D.m, at a total head of 5 fedd upd nét less than 3,500 gibim. at &
total head of 28 feet. The charact¥¥lstics of the pump shall be suéh.
that the power requibed to operate it bétuesn Loro head and a total
head of 28 feet shall not exceed the rated horeepower of the engine
a8 defined in. Paragraph TPh-3, .

: ¢, .The heads and. capacitiee in eubparagrephs a and b
- gbove shall be obtained et a2 -congtant speed which shall not : exceed hoo.
r.p.m. for the 30-inch pumps and 600 r.p.m, for the 16-1ineh-pump.. - The

 specific speed shall be within conservative limits which-shsll.net in

. any case exceed the. maximum for ithe condlitions .specified as established-

by the Hydraulic.Institute, in so far ag they may apply, The direction

of rotation and the location of -the 1ntake and diecharge ehell be as
ehown on - the drawtnge.

- TP1-5. CASINGS. - a. The pump eaeinge ehall be ef the “yolute
type, wmade. of high-grade cast iron of amwple. etrength to withetend safely
all etrﬂseee that will. be. impoeedﬁduring erection-and operation. - The
casings shell be made tight and tested in the Contractor's shop under

& hydroetatic teet pressure of 2-1/2 times, ehnt eff hee& of the pump

; . b Each casing ehall be provided thh 8; removeble top )
'heed that will permit the removel of the lmpeller. from the top of the

pump without disturbing the suction or discharge connectione. . The. head
_may be made 80lid or in halves.and bolted: together*ﬁgThe Jead: ehall be - .
provided with a concentric -shoulder Joint where itxiﬁmbelted to the: casing
to secure proper alignment. . The casing shall. be conetruoted without

stationary guide vanes or diffueion vanes. .

RS - &+ Hend holes ghall be provided ‘in:each casing and suctien

”nozzle to allow ecceee to both sides of the impeller; The -interior

_gurfaces, of the -covers shall be ehaped 1o continue. the contour. of the

interior of the casing. . The hand- hole. covers shall be provided with

. lever. handlee for hand operation, 80, that they can be quiekly ewung open,.
.oclesed, and bolted, : SN Do : ‘

d. The eeeing shall be provided with substentiel 1uge or

- feet to euppert the. pump firmly on-.its foundation. ' Scle plates of eteel
.. er eaet iron shall be provided. Theé casing shall aleo be provided with
eye bolts for lifting and tapped holes for drains, -The high point of
.the casing shall be fitted with a vent pipe connection and valve, so that
Le;rfer'gae may be relieved from the main body.of . the pump. A sultable

. connection shall be provided for draining the pump when the valves in

the suction and discharge lines are closed.  Flanges.shall be cast solid

 and shall be faced and drilled to conform to the American Standard for

125-pound pressure.: Flanges shall be spot-faced on the back for all

. bolt ho'es, . The deBign of the casing shall be heavy and rigid to resist

_safely,- without dietortion, the etreeeee due. to impeller thruet and:
-,bearing loade.;;,ﬁi i B T . ‘ :

TPl 6. INEELEERS *-The impellere ehell be of the eneloeed mixed—
flow, eingle-euction Type cest in one pilece of cast steel, bronZe, or of

- 1k -



- a special alloy cast iron containing not less-than 1- 1/2 per cent nickel
and having a tensile strength of not less than h0,000 pounds per sguare
inch. The impellers shall be finisghed all over to a smooth surface and
gshall be statically and dynamically balanced, The impellers ghall be
gecurely locked to the shaft in such’ a manner that.damege to the pump

. will be prevented, in cese the-direction of rotation should become re-
versed, . The impellers 8hall have- openinge of a sufficient size to. pass

" -spheres .5 inches in diameter for:the. 50 -inch pumpa and 4 inches in

. diameter-for the 16- inch pump.

‘ -uTP1—7. WEABING RINGS. - Bronze wearing rings shall e provided
both on the impeller and the casing. The rings shall be machined and
conatructed to.minimize the' leakage. throuigh’ them and shall be designed
for easy removal and roplacement. The design end position of the wear-
ing rings shall be such that Wedging of solids flowing along w1th the
- water will be av01ded ‘ :

_ TPI—S PUMP SBAFTS - 8. Each, pup shaft shal‘ be forged of. .high-
grade, open-hearth steel thoroughly annea1ed and accurate}y ‘machined to
finiehed dimensions. They shall be of ample 81ze to transmit the loads

. without whip, vibration, or undue deflection.at all speeds- from zero to
maximum, ~The Pfirst critical speed of the pump rotor, coneisting of the
_shaft, impeller, and- couplings, shall be: not ]eas than 150 per cent of
the normal running speed ‘ .

. - ﬁ. The portion of the shaft within tha pump . coming in cone-
tact with water shall be: protected by a removable bronze sleeve extending
through the stuffing box. This sleeve shall be securely fastened to
the shaft end held tight against the impeller nub. The sleeve shall be
'securely faptehed to the shaft so-that-it will not.be loosened by either
forward or, reverse rotation’ of the pump. . 'The bronze. sleeves sha“l be
~proper1y machined and ground to f1nished.d1mensions. . :

TPl 9. STUFFING BOX AND GLAND - Isakage along the pump shaft shall
be prevented by means of an approved stuffing hox and gland, designed to
take sufficient packing to insure tight Jjoints without undus pressure on
the ghaft. - The stuffing box shall.-be provided with a dbronze lantern ring
+to furnish lubrication'and .seal with greass,” -The packing gland shall be
of bronze of the split type to allow removal without disturbing any other
" parts of the pump. The: gland bolts shall be of the swing type uwade of
. bronze with bronze nuts. j“

_ TPl-lO BEARINGS. - The pump bearings shall be two in nambﬂr and
shall be of tne anti-friction, grease lubricated type. The bearings
‘shall be designed for heavy duty continuous service and shall be of
~ample capecity to carry the losd., Bearings shall be of the radial ball
or rcller bearing typs and each ball bearing shall be provided with at
least two rows of balls. The thrust bearing shall be a combined radial
and thrist bearing and shall be capable of carrying, without undue stress.
in eny of 1ts parts, the weight of all rotating parts and the maximum
unbalenced hydraulic thrust of the pump. The bearings shall be wounted
in the main frame and shall be readily yemovable. The bearings shall
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.?be deeigned to operate under 411, conditione of - operetian that way be ex-
pected; including the flooding of the;pump room, and shall include a

- Teservolr for 24 houre"eurply of lubrimenth o

o TPl ll._ INTERMEDIATE SHAFTS._e e., The intermediete ehefte for con-

"necting the right angle reductien geere to the pumpe ‘shall ‘be wade in

two sections. The lower eection shall ‘be of ‘sufficient length to per-

" mit complete- disassembling ‘of the rotating elewent without disturbing

the pump casing or the vreduction gear. The solpling connecting the lower
length of intermedietg‘ghaft‘tg the pup shart sh@ll be 8 flexible
coupling of the ‘rubber. - roved.

: b One intermediate guide bearing shall be- provided for
eech intermediate shaft, and sball be mounted a& shown on the drawings,
. The bearings shall be of the anti-friction type and grease lubricated.
A1l the intermediate ehafting ehell be* forged, open “hearth. eteel theroughly

annealed and accurately maehined to finished dimensiene. "

- TPl-lE.‘ VALVES “ a. Hydréulical .

‘gate valves to be inetelled in ‘the suetion and-discharge 1lines of the 30-
ineh pumps shall be hydraulicelly operated, {ron bedy, ‘brags trimmed,
rising stem, wedge type velves equal to the’ Chapman - 1ist- 35X; hydrauli~
cally operated. The yalves shall hé rated at 43 pounds per square inch
cold water working pressure. All valve. flanges shall be drilled in ac-
-cordence with the 125+ pound American Stenderd.; o ‘

(2) The hydraulic eylindere ehell be of caet iron

 with braee 1inere and’ ‘shall be deeigned for operation using oity water
. at a ninimum preeeure of 75 pounds PEY BQuars: irich- and shall have an in-

. 8ide dlameter of 14 inches, The inher surfaces of ‘the ‘¢ylinders. shall
be ground and. polished aftor mechining,_ Each eylinder shall:be shop
tested and found tight et a hydroetatic preeeure of 200 pounde per

o rsquere noh.

L : (5) Telltale rode with supporting hangers ehell be
proviﬂe& fer eaeh hydraulic eperated valve as. ehewn on the drawinge.

SR b. ‘Hend operated gate valvee.‘- (1 The gete valves for
:the 16 inch pumip shell be Crane No, 496, Chapman No. 35, or equsl, iron
body brass trimmed, rising stem solid wedge type gate valves. The dis-
charge valve. ehall be’ conneeted by & euiteble exteneion atem to a floor-
atand’ located on the engine room floor, The velves ghall be rated.at .
b3 pounds per equare ‘inoh cold water working preeeure. ‘By-passes will
‘not ve’ required The valve ahall be flanged, with- flengee drilled in
e;eccordanee with the 125-pound American Standard. i

L v (2} The flooretand for the 16- inch dieeharge valve
‘~Sh&1L be a rieing etem flooretand simllay and equal to the Chepman
__Type BR.
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' : c. Check valves - Check valvas shall be‘"Chapman” Llst
25 or equal, tilting disc, non*slam check valves suitable for' 43 pounds.
per square inch cold water werking pressure.' The body and disc shall be .
fitted with bronze seat rings. Hinge pins and hihge pin. buﬂhings shall -
be of a corrosion-resisting alloy. The “body shall ‘have , smooth- flow’ lines‘
without recesses and the net area of- the waterway through the check
. “valve shell- not be 1léss than the net area of. the pipe line in which 1t -
- 1s installed, The flanges éhall be drilled in aGCOrdance with the 125-
pound American Standard —_— . S

TPl 13. INLET AND DISCHARGE PIPING. - The inlet: and discbarge ‘

piping shall be Class "A™ American Water Works-Standard cast iron flanged
‘pipe as shown on the drawings with flanges drilled to. 125~pound American

Standard., The design of the intake and’ discharge wall castings shall be
subject to the approval of the Contracting Officer, All flanged con-
nections shall be provided with fill-face Garlook fibreoid gaskets or
- equal.” The flanged connections shall be bolted together with‘American
Stendard wachine bolte having square heads end hexagon nuts, A drain
shall be provided in the suction line. The flexible couplings shall be
Dresser Style 38 steel coup;ings or equal and phall have the pipe stop
removed

TP1l-14. ACCESSORIES. ~ There shall be furnished two complete sets
of all necessary sSpecial wrenches and tools mounted in approved metal
cames, suitable for wall mounting, one for the three 30-inch pumps and
one for the 16-inch pump.

TP1-15. SHOP TESTS. - a. ZFach pump shall be subjected to and shall
succesgafully passg In the shops of the menufacturer, hydrostatlc pressure
and actual running tests. All shop tests will be witnessed by the Con-
tracting O0fficer or hls authorized representative., The Contractor shall
give written notice to the Contracting Offlcer at least five days prior
to the date on which any pumping unit will be ready for test.

b. The hydrostatic teet pressure shall be not less than
two and one-half times the shut-off head of the pump, a8 shown by the
characteristic curve, The running tests shall be wade with the unit
driven by the manufacturer's test motor.

c. The tests shall be conducted in accordance with the
test code of the Hydraulic Institute, and shall show, before acceptance
of the units, that the pumps have characteristics of head, capacity and
efficlency ar shown by the approved characteristic curve submitted by
the Contractor. 8ix certified copies of the test log sheet and test
curves ghall be furnished the Contracting Officer.

-TP1-16. FIELD TESTS. - After installation, all pumps will be
operated and tested for a sufficient period of time to demonstrate that
the equipment 18 in satisfactory operating condition and that they meet
the requirements of these specifications. The tests will be made to
demonstrate proper balance and wechanical performance and will be made
at whatever pumping heads are available., Any alterations necesgsary to
bring the pumps, gasoline engines, diesel engine, right angle gear units,
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.. "'inlet and discharge piping, or ﬁlvea, up to the requirements of the spe-
.. 6ifiecaticns shall be wade by the. Contractor. agt;_:-{;g;eadditional_e,:_cpense to

the Govertment,, .

. TPI-17. PAINTING, - &, Qeneral, - (1) ALl items of. equipment shall
~be painted in the shop in the most thorough mamner %o prevent corrosion.
.Surfaces of metal parts to be painted shall be entirely. cleaned of all
- scale, rust, dirt, oil or other Foreign substances, by the use of scrapers,
‘wire brushes, sapd-blasting, mineral spirite or other approved.clesning
agents, not less than 30 hinutes nor more than 5 hours.prior to the appli-
. oation of any paint, All surfaces shall be warm and dry before applying

.any paint,’ All peinting shall be done -either by brush or-sprey, ina

, neat, thorough and vorkmenlike manner, Priming ghall be done in accord-

- ance with the manufacturer's standard practice and shell be.subject to
the approval of the Contracting Offider, - e
Lo C(2) AYL finislisd surfaces not to be yainted, but ex-
_posed 4o’ the atmosphers.during shipment or.etorage, shall be comted with

N

Yy, Puslps, piping ‘and valves-Afterclea.ningandpriming,
the pumps, piping and valves shall be given two ghop coats of mechinery
. enamel similar end equal to Kem _Lus‘qral Dado Gra,ys,-20§_ as wanufactured by

the Sherwin Williams Compeny. 7
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PART IV

SEGTION II, GASOIINE ENGINES (Item 3)

ORK INCIUDED&}‘h e Contrec_or ehall furnieh in accordance
nge snd specifications. three . snsoline engines: suitable for
: "4 Ju=inch ‘pumpg: through ‘right ‘angle geax refuction units, The
ehginea shall be fuynished ocomplete with silencers,’ flexible exhaust
pipe, connectidns -to exhaust, water and fuel 1inea, and flexible couplings
- %o the geer re&uction units. an woades,

TTE-E GENERAL DESCRIPTI@N. awﬂ Each engine shall be a. four~
cycle, internal-combustion, heavy-duty, stationary type having not less
- .than 6.cylinders in line.. -Eaeh engine ghall be of late design and a
current model, stendard withi the manifactirey and ehall be the, product of
a rellable manufacturer who can show at least five years of experience
in the: menufaoture of engines of the type specified and for similar duty.

- b. Each engine ahall be equipped with two atarting motora

mand etorage battery for eelf-starting, ‘batiery. charging generator and
all incidental ignition -equipment, miscellaneous wrenches for special
nuts, 8 suiteble detachable hand crank, and com@lete operating equipment.,

- TP2 3.h DESIGN - a. uach engine shall operate at. a .governed speed
not exceeding 1200 r. p.m, when driving the pump at its rated speed ab
defined in Paragraph TP1-L ¢. At this speed the rating of the engine
ghall he such that when. driving the gear unit and pump at any head from
0 to. 28 feet, ‘the ‘horsepower .required shall not be more.than 80 per cent
of that, wvhich the engine. is- .capable of delivering with auxillaries
‘attachea and . with fuel as gpecified in Paragraph TP2-8.a.(3), as shown
by pub11shed test curves.for the. engine which the Contractor. proposes
to furnish/ Also when driving the gear it and pump at any head from
28: to 36—feet, tha horsepower shown on the above gurve shall not be ex-
¢-eeeded? e s . . : .
. h. mhe design of the engine shall-be such: that, when de-
11vering 1ts mexim:n horsepower at governed speed, the stresses set up
in.the seyeral parte ehall not exceed safe. working stresses for’ the
material used, and shall conform tothe best modern.practice in the de-
sign of high-grade machinery, The design shall insure that no toreional
ritical epeed exintg within the operating epeed range.

e -_”'e;refalled design of the enginee ehall be such that all
..work‘"a \9?** “oei T oarend)ly accessible for faupection and repalr,
easily . pL;caued, T “wauL]y replaced with each puit of the squipment
properly designed ana auesable for the uee and service reguired.

x"'

The principal p&rts of the engine
shall bo as; fOllu"':— ;

" {1) The crankcase shall be of the pedeetal ‘base type
with 1arge removable gide plates, ,
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P (2) The, cylinder ‘block sha.ll be. separate from the
crankcase ancl shell be ca.s’c. in one plecs or in pa,ira of cylinders.
Cylinders and cylinder hea&s ‘Bhall be fuluy“water Jacketed.

+ (3) §‘I'he .grenksheft shall be made of one p;ece » heat-
: “.-jtreatad _alloy s-beel‘ fo:.*gingﬂ'eubstantially-'-"d" 1thstiai;a sgyere

-piston slcirt. ..,ach piston ahall be equippe .
sthree above: the piléton pin’erd. ons’ “belowi The :pis‘ton._pin sha.ll be of
tubula,r ha.rdened steel, a.ccura'behr ground»-and securely locked in pla.ce.

LA
.,; L

(7) Push rods shall be of harﬁengd.ste_el and acour-

- ‘rately ground.. The puah rod. guidea"=sha11-‘be bronze":and‘of i';he remvahle

’ type . 3

ﬂexible metad.ic type #nd BH&Ll 16-D ovided- vl " ' ‘
The obupling. shall De:suitabile for tran hing 500 ey cent of the

-normal opéraving torgue of ithe: engine ; add sha.ll be simila.r a.nd eciual
‘-?‘to Waldron cut-out t.ype wit.h disengaging 1ever. S _

R ; (9) ’J;‘he nﬁin 'beari’ngs sha. T be Bronze-‘backed ba.b‘bit.t-
' lined, of e readily remevable - gleeve t:rpe, and sha.ll be accurate*ly i‘itted
and anchored against sxde thrust

' (10) 'I‘he flywheel sha‘l be of gray 1ron or stee
at.atically and. dyna.m‘ically “balanced, - Ttoshall- 'be ﬂecurely attached‘-‘ ’oo

.- the- crankshaft ahead of the flexible coupling.- R

: (11) The valves shall be of apecial heat reaisting
steel, of 1arge area, aBcurately . fitted’ a.nd growid “to f£it the valve
seats. The valve seats shall’b Jemovable a.nd of special steel, Aheat-

: treated. Co

: ,‘},' PR :x: PR

' (12) A gosit’we diap_lacement gea.r driven gumg shan
L lupply oil under pressure to all ‘bearings, valve operating mechanism,
piston pine, and timing gears. . The punp shall he accessible and rew
movable without dismentling the engine. An oil pressure gauge shall
- be 4installed-ion; the sontrol bodr See Paragraph. TP2-5,) A hand’

pump of the gear typeghall be provided to force oi»l“"'f" woigl the - sys
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prior to startiﬁg engine. A suitable, high grade .0il fillter with safety
by-pass valves shall be provided and Ingtalled on the engine. '

- . (13) The carburetors shall be of the heavy duty type,
equipped with chokes, gagoline filters, air .filters, driy psns, and
flame arresters. ZEach engine shall de equipped with twe engine-driven

- ddaphragm type pumps for supplying gasoline to the carburetors. Also
each engine shall be provided with ‘a hand-operated. fuel pump equipped
with a spring loaded by-pass valve set to unload at 4 pounds per square
inch, Connectlons to the gasoline lines shall be made with flexible
seamleas bronze hose with woven wire protection and packless couplings.

A brass gate valve shall be installed in the gasoline feed line to each

carburetor. - Alr leakage around the pivot of the butterfly valve shall

be eliminated to provide good mixture control. The storage tanks and

piping will be furnished and instalied by others. The carburetors and
piping shall conform to the requiremants of the Undervwriters Laboratories.

‘ (1&) Ignition and starting system. - {a) A 12-volt

battery-type dual ignition system shall be provided, with two independently
- driven distributors, two heevy-duty ignition ¢oils, and two sperk plugs in
each cylinder, fired similtaneously. The starter push button switch of
each engine shall consist{ of two single pole contacts in tandem so ar-
ranged that the battery charging circuit is opened before the engine
cranking circuit is closed, The- switch shall be spring operated and
shall close the battery charging contacts in its normal position. A

L terminel block in an enclosed box shall be installed on the engine to

provide for connecting the battery charger on the station switchboard.

. : (b) Two 12-volt, heavy-duty electric cranking
r-~motora shall be provided for starting each engine. -Each cranking motor
- 8hall be controlled by a 12-volt magnetic swlitch, the two switches being
- actuated by a push-button switch on the engine panelboard., The cranking
notors shall be capable of cranking the engine at sufficlent speed to
Insure starting when the engine is connected to the pump through the
gear-reduction unit, with the pump casing full of water, and with a
32-degree F, anmbient engine-room temperature (see subparagraph (c) below).
Buiteble provision shall be madé to prevent operation of the engine
- cranking motora except when the spark cantrol lever is in full retard
: positiOn. '

(c) & 12-volt atorage battery shall be provided
for each engine. Ths battery shall have sufficient capacity to provide
_ & 3-minube continucus cranking of complete unit at firing speed under

operatiag conditiony with an ambient engine-room tewperature, lubricat-
ing oil temperaturs ard battery temperature of 32 degrees Fahrenhelt and
with the qu:ne ¢ nnt-comected to the pump with 1is casing full of
- water. ' ‘ .

. . The b&ttery shall have special plate construction
- for: aevere or unueuaj conditiona. Each positive plale shall be composed
of miliiple insulated containers filled with active materials, the con-

.- tainers to run vertically, horizontally or dilagonally, permitting free

_passage of electrolyte from ocne face of the plate to the other; each
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L . v AR L 1 ““ "'"‘L'.\: y . Lot
 ]cantainer shall be slotted or perforated to permit diffusion of the
aoid electrolyte into the oontainers.m;w R AT .

—_— s : ; ;. The eleotrolyte shall be of the 1ow~gravity type
_ﬁgwith-a specifin gr&Vity of 1 20 to. T .

o - : Tha battery ahall conform. h@ qpecificatians _

e for United States Government award by the. Treaaury Department, Frooure-~

.. ment Diviaion, Branch of‘Supply for lead-aci& storage batteries, Class
.-17, Item 38630. 1\” . o : L

, . - - IA suitable shelf or platform with an. acid—proof
rubber or 1ead tray: shall e provided o or, 1ocated adjacent to the
engine baee for mpunting the battery. » ; .

L (15) Governor. - (a) A governor ehall be mounted a1-
‘rsctly on the engine and” arranged for force-feed lubrication. ‘It ghall
be of the non-hunting, preeision. type,: capable -of mainteining the engine
gpeed within 5.per cent of rated speed Auring . part-load changes. from
full-load to no-load, and shall ‘be Titted with a: ‘device for manual re-
“.;setting to any desired spaed regardless of wide:! ogen throttle position.

(b) The engine Bha"'  ﬁprov1ded with an auto-

. as con’ by the:: ]
- cutout gwitch éhall bé adjustable and provided with manual reset

N (16) 7The exhauat manifold shall be a close-grained gray
iron casting, vater jJacketed for its entire length and provided with

:‘,feuitable flange copnections haying atraight pipe. thread .for exhaust

pipe: A water—cooled Jbrass. or-bronze flexible-exhausat -shall be provided
ag .showiy on the drawinga and shall be gimilar-and. equal to that menu-
faotured by the Packless Matal: Products Corporation of Lang Island City,
New York. ' . o ‘ .

_ , (17) An. exhaust sileneer for each engine shall be pro-
vided .Por. moynting 'as shown on the drawings. The silencer shall be of

corrosion resistant metal and. ahall be simller and egual to-the Model

MI-2 wanufaoctured by the Maxim Silencer Company, or the equivalent

. 8ilencer menufactured by the Burgess Battery Company. Silencer shall
]'be provided with suitable drains. X

) - (18) The cooling gystem for the engines shall be the
oper type with water cbtained from the city water system. A temperature~
reguilated valve shsll be installed in the cooling water intake to regu-
late the flow of cooling water through the engine. The regulator shall
be equal to that manufactured Wy the Fulton Sylphon Company,. with bypass.

A suitable gate valve shall be installed in the line ahead of the regu-
Jator. There shall be provided-a pressure temperature operated switch
so.arranged that it will open': the ignition ciroult in the event the oil
pressure 18 not adequate. for safe operation of: the engine ¢r in-the

. event the cooling water temperature exceeds that at which the. awiteh is

set to operate. A foot-operated swiich shall be provided for use when

the englne is being started to cut-out the oil pressure safety switch,
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- ‘Do Other detalls of the engines not specifically mentioned
shall conform to the requirements of approved standard practice applying
to the part and service intended. SR

-+ TP2-5, MISCELLANEOUS EQUIPMENT. - a. Instrument panel. - A polished
metal ‘Panelboard shall be: instelled on’ each engine and the following in-
.rstrumants and equipment mounted thereon.- T

1o Iachometer

.. 1 ~.Main o1l line pressure gauge

1 - Teuporature’ gaugo b

-1« Ameter . - -
1= Cranking. motor-push button awitch
2. Ignition switche

- W,

h. ‘Pools. - One set of special wreﬁches or tools shall be
provided and mounted in a- cabinet, suitable for wall mounting

'TPB-é. DRAWINGS. - The Contractor shall furnish drawings and speci-
fications for the proposed engines for approval. Thae drawings shall
glve all principal dimensions of the engine and.ail acdesgories. Acces-
sories shall be listed on the drawings by catalog number with name of
manufacturer, and shall be accompanied by cuts and the manufacturer's
gpeciflcation for:.the accessories, all properly numbered to agree with
the list as shown.on the drawinga.

TP2+7. SHOP ASSEMBLY. - All work shall be neatly and accurately
done and shell be in accordance with the highest standards of practice
for equipment of the type to be furnished. The engine shall be accurately
alimed on the hedplate and securely attached thereto. Provision shall
be mads for 1lifting the engine by a crane.

TP2-8, INSPECTION AND TESTS. - a. Each engine unit will be inapected
and tested in the shop by an authorized representative of the Contracting
Officer. Four typewrittem records of the tests, including calculations,
resulte, and graphs, shall be submitted to the Contracting Officer by
the manufacturer, together with a sworn statewment from the peraon super-
vising the tests. The engine shanll be tested for satisfactory operation
under the following conditicns: .

: (1) The engine shall be run continuously at a governed
speed corresponding to the rated speed of the pump for 22 hours under a
sugtained load equal to the continuous horsepower rating required by
Paragraph TP2-3a, followed by a two-hour run at the maximum horsepower
output of the engine. This test shall be continuous for a total of 24
hours. '

(2) The valve setting and governor control shall be
checked by means of a tachograph, with the entire unit operating under
various loading conditions ranging from no-load to The maximum load of
the pump rating.
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: (5) ALY teste shall ue ‘wade. using commercial standard
gaaoline fuel oanforming 6 Feaeral Specifioatiun VV~G-10la and‘having
an octane rating of 65 - 70, - : ,

(4) - Immediately after running teste for the engine,
the Gontracting Officer or his: representative will require that the engine
be opened for inspection.‘.~-f.- D . ‘

_ SR b.; Field te&ts and trials: aha& ‘e -made after instellation
under the supervisian of and: a8 directad D, 0e. Gontracting Officer,
They shall be of sufficient- 1oading and: duration to demonétrate to the
satisfaction of the Contracting Officer that the complete unit as ine
stalled is in eonformity with ‘the - specifications, Any alterations
necessary to bring the engines up 4o .‘the requirements of the specifica-
. tions shall be made by the Contractor at no additional expense to the
Government., ,

: = The cost of ail testing Bh&,, aborne by the Contractor,

except for the Governmsnt 8 representatives, and fuels and lubvricents

- used during field.tests, and ahall be 1nc1udn in. the qontraot price for
-the item. - . ‘ , A ,

: TP2 9. PAINTING.-— The provisions of Paragraph TPl~l7 a shall

o BPPLY s After ‘Cleaning and: priming, -the. engines: shall be ‘glven two

" coats of machinery - enamel gimilar and -equal’ to. Kbm-Lustral "Dado Gray-
205" as manufactured by the . Sherwin Williams Company SRS
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o s_.n:c'Tit_J'N‘,'i"I_I. RIGH’I‘ ANGLE GEAR UNITS (Items ¥ ana - 5)

e Vil

S '1?3-1. VORK TCTUDED. - - Under Them u the Gontrastor shall furnish
‘three right-angle gear inite” for, continucus transmission of the power

. Trom the horizontal gasoline engines to the - vertical punp shafts of the
" .30-inch pumps.... Under Item 5; the Contractor shall furnish one righte

. angle gedr unit for. cortinuous tranemiasion of the power from the horie
Zontal diesel engine to the: vertical pump shaft of the 16-inch pump.
.. "Each- unit shall be ready for connection td its respective engine and

pomp,

P32, m AND IéATmG. < Hadh gear wntt shall be' the self-contained

type designed for trensmitting power from'the horizantal englne shaft
- through spiral bevel gears to- the vertical pump shaft, The horsepover
" rating shall be in mocordance with the recommended practice of the

American Gear Manufacturers' Association. The gear units shall have
a service factor of not less than, 1,25 timas the power required to

2jdr1ve the puups under any head from zeio td 28 .feet.. ‘Bach gear unit
| 8hall be & standard unit that s regularly‘manufactured for service
"f_sinﬂlar to that required by tnese apecifications. )

TP5-5. HOUSING., - The housing of the- gear unit shall be of rigid,

:compact design, with a baae made’ of closesgrained cast iron. The cover
of the housing ‘shall bs of close-greined ocast iron, or fabricated steel

plate, The design of the housing shall be such that all bearings are
supported in the baage section, and the cover may be removed without dis-

" turbing the ‘beerinzs, gears, or oil piping., All Jjoints shall be machine-
“finlshed,’ 611~ tight, and dust-proof. Suitable cover-plates shall be

provided that will permit easy access to the interior for exemination
and adjustment of the parts. Eye'bolts shall be provided for 1ifting

L the wnit,  The anchor bolt hoes ‘8ha’l be dAritled &' on the. saide bolt
~elncte c’ld equally spaced . : SR o -

 TP3-k, GEARS. ~ The spiral bevel gears shall be of the precision
generated, curved~toobth type, made of alloy eteel and heat-treated and
lapped. The gears shall be designed to glve the proper ratlo and frang-
mit the power without undue strain’ Gears and piniona ghall be ade-
quately supported between bearings, and so mounted that they will be in
precise alignment at all times. . ,

TP3-5. SHAFTS. - The ghafts shall be made of forged, heat-treated
fteel and shall be of ample Bize to provide ageinst déflection:  The

~_ shafts shall be supported in anti-frictlion bearings of the radial thrust
type, widely spaced, A thrust bsaring of the ball <r roller bearing
"type ‘mhall be incorporated which will support the wolgat of the rotating

rarts, The bearings shall be of ample asize and rating for the duty re-

. quired of them. Provision shall be made to provide vertical adjustment
" for the pump shaft (see Paragraph TP1-8), The .slow speed vertical shaft
" shall be ‘of hollow shaft design: connected at the top through a olamp

coupling to the vertical’ pump shaft,” The coupling shall be- provided
with suitable shear pins desighed to @llow engine and gears to run free
in case the pump should clog., Two spare sets of shear pins shall be
furnished with each gear unit, L
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'j, between 0 and 28 feet..

TP3-6, LUBRIGATION. - A lubricating system shall e furnished Pro- |
viding & continuous flow of 6il to all bearings, and spray lubrication at
point of engagement of the. gears,. The. lubrication. system. shall be capable
of supplying sufficlent o117 to-lubricate all parts when-the unit ts run-
ning at & speed corresponding to approximately one-half of the rated
speed. of the enginey; The o1l sygtem inciuding all oil piping shall be
_self-cqntained within the gear.unit, with adequate oil supply carried in

3 2 in : O 11

- cuantity Of oil whe,n tha' Bl
. level indicator, oil.dwa&mzy oil flow tndicator, and an oil prl 'ure gage
‘of approved design sHall be. proviged, " 0ii piping shell be of brass with
sufficient. mions inserted in-the linee go that the piping can be reedlly
.. .dismantled. The .urit shall:be. self-cooling without. the use of cooling
- water. and when opﬁrating continuously under rated .1oad - the temperature of

m””ttemperature of 70 degrees F. Oil seals shall”be provided at the shaft
outlet but no stuffing box or glands shall b’ nged,. .. o

TPB-T. H\TSPECTION AND TESTS. - a. Each gear unit will te inspected

h fahd‘tested in the shop by an authorized represantativa of ‘the’ Contracting

, foicer.‘ ‘Four typewritten copies of the, recqrd of. the tests, including
‘cbeervations, calculations, resuits and graphs shall be submitted to

. : %he Contracting Officer by the manufacturer, togethar with a sworn state-

' ":msnt fram the pers "éupervising the tests,. The gear units shall bhe
1 2 B,

, R (1) Each gear unit housing shall'be filled with
W_kerosene and tpated ‘vnder 20 ‘pounds’ pressure to determine that
.. the castings are tight and do not 1eak oil._ Leaky castinga will not be

, ‘accepted..- _ ‘ L f e -

(2) The gear units shall be. driven continuously for

eight hours at full load and speed., The test load shall be equal to

. the meximum horsepowsr required by the pump und any cquition of head

_ ' (3) After 1nsta11ation, each unit will be operated and.
tested for 8, sufficient period of time to demonstrate that 1t ie in satis-
factory operating condition and meets the’ requiremants of. these specifi-
cations, Any alterations necessary to bring the gear units up to the
,,;,requirements of the apecifications ahall be made by the Contractor at no
: additicnal expense to the Government. ;

, o The coat ‘of all testing ehall be borne txithe Contraotor,
._except for. the Governmant's representative, and Sh&Ll be include& in the
. contract prioe for the 1tem. e :

TP3—8 PAINTENG. The provisions of Paragraph TPl lT a shall apply.

’.'.After cleaning and priming, ‘the gear unite, shall be given two coats of

;f_machinery enemel similar apd equal to‘Ebm-Lustral "Dedo Gray - 205" a8
_'manufactured by the Sherwin«Williams,Cdmpany e i L
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| | OBART IV
- SECTION IV, DIFSEL ENGINE (Item 6)

TPh-l. WORK INCLUDED., = The Contractor shall furnish according to
'the drawinge and specifications, one diesel engine 4o drive the 16-inch
- pump.’ The engine shell Dbe furniahed complete with sllencer, flexible
' exhaust pipe, cennectione +0 water, fuel and exheuat 11nea, and flexible
coupling to the gear reduetion unit.- u-f*-“ N

T?h~2. GENERAL DESQR;?TIQN. ~:The engine eha 1 'be & solid injection,

: 'full dlesel engine having not less than’ fouwr-cylinders in line., The

engine ehall be of late design and a current wodel, standard with the
manufacturer, and shall be the:preduct of a reliable manufecturer vho

' can show at least 5 years of experience in the manufacture .of engines of

“the. type specified and, for similan Aduty. The engine ahall be similar
“and. equal to the General Motors Series Tl.‘ '

o TP#-3. RATING - DESIGN. - The engine’ shall operate at a governed
,“speed not” exceeding 1200 R.P.M. when driving the pump at 118 rated speed

| . a8 defined in Paragraph TPl k., At this speed the rating of ‘the engine

shall be euch that, when driving the gear unit and pump at any heed from
0 to 28 feet, the horaepower required snzll not be more than TC per cent
_of that whioh the enginc is capable of :delivering with all auxiliaries
attached and w1th fuel as specified in Perasraah TPh~7. :

TPh-k ‘DETATLED CONSTRUCT&ON. - The principal parte of the- engine
shall be as follows., Detalls not dpecifically menticned shall conform
to the requirements of standard practice applying to the parts and the
.,service intended

AP a. The cylinder block sha‘l ‘be cast in one piece of alloy
“lron, Airtight Inspection plates Bhall Be provided for eaey access to
the parts for inspection and cleaning. ' , I

b. The cylinder head shall be cast in one pilece of the sams

:?f;material a8 the cylinder block. ‘The head shall be machined to ‘accurate

e“jdimeneions to insure proper élearance volums: ‘anid to give proper balance
 of presgures between all the cylindere.. The - eylinder head shall be de-
' eigned to carry the fuel spray nozzles end éxhaust valves.

Co The cylinder linere shall be of the remcvable, dry type
;construeted of alloy s*eel; ground and honed to & emooth surface on the
inglde. The angulerity of the intake porte ahall be such ae to impart 8
'rotational motion to the entering air.- o :

: ' d. A ecavenging blower shall be mounted on'. the cylinder
block, seourely bolted and doveled and shall be removable for inspection

. and repalr. The blower rotore 8hall be of the threse-lobe helical type

presged and pinned on steel shafté, the ends of which shall be seated in
removable eteel babbitted bearings. The “rotors shell be driven by a

‘, pair of helical timing geare accurately machined- end doweled to insure

-,proper clear&nces between the rotors.. Retere, bearinge, ané gears shall
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be sncaaed in an airtigpt aluminum hcuaing well ribbed for'atrength and
rigidity. All besrings shall be designed for force ‘feed lubrication. A
lubricating oil overflow to the.crankcaseé shall. be provided. The dlower

,shall be furnished with ah alr- cleaner and silencer for the intake air.

‘ The crankshaft ahall be’ made in one. piec,"and shall be

-fa heat~ﬁfeéted alloy steel. forging, deeogned to withetand. ‘thé peak

: :.preasure of combuation. It Bhall be Etatiaally and dynamically’balanced.

the wrist pin and two oll rings below,

The orankshaft shall be drilled for,pressure feed 1uhricatio_ﬁ;f

. The. camshaft eha‘l be .of forged. alloy heat treated steel

:Uwith 1n£egral<cams. ‘The ‘can . faces and bearing aurfaces shall ba carbur-

ized, hardened and polished to. size.jy

The Eistona shall be of light weight cast iron or alloy

:7and of such constructian &8 to provide uniform expansion of the piston

skirt. Each piston shall be. equipped with four campression rings above

The flywheel ahall be of gray : or steel and shall

'be statically and dynemicelly- balanced. It ahali,be“securely attaohed
- to the crankshaft ahead of the flexible coupling.

ﬂ~i.f The flexible co;pling shall be of an approved, flexible,

"metallic type and shall.be provided with & suitable guard . The coupling

shall be suitaeble for trénemitting 300. per cent of ‘the normel operating

- torgue. .of -the englne: end shall be: similar*anieequal to the Waldron Cut-

Out Type Coupling as manufactured by the John Waldron Corporation, Hew
Bmmmﬂdb N, J. o e e o

g The main bearings shall be of thé removable type and

. shall be one more ‘than.the number of cylinders.w They shall be steel

: f}tion type{
_.each- cylipder. Mbtering of the fuel shall be
. the effective stroke of the fuel pump.. plunger in, aCocrdance with: the

:closea, self—lubrlka*iag, and arrangad w*th maoua’
- . @peed;operation.at. an
... rated: speed.and Bo arvayy , X i

within this range'of limita without stopping;the engine. The” governor

; .. packed, diesel babbitt om 1ead-bronze linsd., “The wain .and connecting
- rod bearings shall ‘be drilled for preoaure feed 1ubr cation., o

- Lmbric&tion.3- A positive d{splacement gear driven pump

: ~?;8ha11 suéply oil Junder..presaure to all bea”ings, valvo operating\mochanism,
.plston. pins and. timing goars., A suitable high. grade ofl A1
safety bypass- valves and an. oil cooler shall be provided and”installed

on the engins. Specially prepared lubricating oils shall not be required;

; The. fuel . 1nJection ayetem,shall be, of the solid inJec-
1ng wnit injectors combining & pump and a sprey nozzle for
omplished by varying

demand of the governor transmitted through a servo Cylinder Yalve to the

» -inJector rack assembly. - The connectbion Lo the fuel: 1ine shall be made

with flexibje 8eauness bvonze hose w1th-wovon wire ‘provection. . .

The governor shall be, of tho flyball type, fully en-
:oon+rol for constant

shall maintaln 5 per cent speed regul&tion from full lomd to no load,

8.



n. The exhaust system shall be designed to prevent back

. pressure and to reduce exhaust noise to a minimm, Exhaust geses

shall be swept from the cylinder by SGavenging air admitted through

fized parts in the cylinder Iiners, Scavenging air shall De precom-
pressed. to not less then 5 pounds per square inch, :The exhaust menifold
shall be close-grained céast iron provided with suitable. flange connec-
tions having straight pipe tlread. for ‘the exheust pipe, - A flexible, bronze
water-cooled exhaust cognection shall be provided as shown on the draw- .
ihgs and -shall be similar and equal to that manufactured by the Packless
Metal Products: of Long Ieland City, New York. :

: '0: The exhaust silencer for the engine shall be similar and
equal ‘£ the Maxim Model MU-2 as menufactured by the Maxim Silencer :
Co,, Hertford; Conn. and shall be made of corrosion resiating metal,
Silencer shall be equipped with suitdble drains..

' p.- The cooling system for the engine shall be of the open
type - with water -obtalned from the city water system., A temperature

regulating valve shall be-installed in the cooling water intake to re-

gulate the flow of cocling water through the engine. The regulator

ghall: be sinilar and equal to that menufactured by the Fulton Sylphon

Co., with bypess, A suitable gate valve éhall be installed in the line

ahead of the regulator. There shall be furnished a safety device of

~ epproved type arranged to automatically stop the engine in case of fallure

of the lubricating system or in case of excessive tempersature of the

cooling water, Provision shall be made to cut out the oil pressure safety

device when starting the engine, The temperature of the cooling water as

it leaves 'the engine shall not exceed 190 degrees F. and shall be not

lesa than 175 degrees T,

Qe The starting system shall consist of a 12-volt storage
battéery and one 12-volt heavy duty electric cranking motor operated by
‘s, push~button switch 1ocated ‘on the instrument panel. A terminal block
shall be installed on the engine to provide for connecting the batitery
charging leads from the battery charger on the pumping statlion switch-
board, ' The starting push-button switech shall.consist of two single pole
contacta in tandem so arranged that the battery charging circult is
cpened before the engine -cranking cilrcult is closed, The switch shall
be spring operated and shall close the battery charglng contacts in
1ts normal position.

(1) The éléctric'cranking motoy shall-be of the 12-volt
heavy duty type controlled by a 12-volt magnetic switch operated by the
starting push~button switch on the instrument.penel, The cranking motor
shall-be capablée of cranking the engine at sufficient speed to insure
" starting with the engine connected to the pump through the gear-reduction
uwnit, with the pump-casing full of water, and with a 52 degree Fahrenheit
ambient engine-room temperature ' :

' b0 (2) i The storage battery shall. haVe sufficient capacity
to provide & 3-minute continuous cranking of the complete unit at firing
-speed under the conditions stated in subparagraph 4 (1) above,

S (a) “The - battery shall have special plate construc-
'tion for severe and unusual conditions. Each positlve plate shall be
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composed of multiple 1nsu1ated aon ners filled: with active materiale,
<ﬁhe containers to. runhvertieallx, hprizentalﬂ : orediagonally, pernitting

. “free.passage. of electrolyte from one. face of .the .place, to. the other;

" each container shall de slotted or perforated to permit Qiffusion or the

'.doid electrolyte intc the cantainers.

o (b) The electrolyte shall be of the low-gravity
type with a apecific gxavit‘y of 1,200 to 1, eao. .

o ‘ ; e) The: battery shaf* . form.to the specifica-
ttions for the Uhited States Govedniient awetd by the Tressury Depart~
-ment, Procurement; Division, Bramch of Sunply fbr lead~acid atorage

batteries, Cless 17; Item B8630.

s : (a): A suitabla ghelf or. platform with an acid
-proof rubber or: lead tray shall be. provided on'.op located adjacent to
jthe engine hase for mounting the battery.-1 _.:;- o

- TPh 5. MESCEIIANEGUS EQUIPMENT. - a. Instrumﬂnt panel.w- A
‘polished metal instrument panel shall be 1natalle¢ .on:each: engine with
'the following inatrumﬂnta and equipmant mpunted thereon. -

'r 1 - Tachometer (accurate within 11mits of 2 per cent)
- 1--:Malnvoll line preaaure gage T o

‘Ammeter -

Cranking motor pulh button awitch

Temperature gauge - cooling water.

Temperature gauge = engine exhaust

."‘:

'Hr;*i'j-;F‘
lli

' S b.- Toola. -4 complete set of special wrenches ‘or tools
o ehall be provided Tor-servicing all parte: of the engine and shall be
;f-mounted 1n a cabinet, suitable for wall mounttng. : :

TPM*G DRAWINGS. - The Contractor shall furnish drawings -and
specifications for the: proposed engine for-epproval,.. The drawinge shall

. glve all principal dimensions of the engine and all: accesSaries.. Acces-

-gories shall be listed . on the drawings: by cataiogue:number- with,name o
of manufacturer, and shall be accompanied by cuts:and. the manufacturer's
specificetion for the accessories, all properly numbered to agree with
the list.es shown on the drawinge.:u_ﬂ o

e Tpu-T, INSPECTIQE_AND TESTS.;-.a.. The engine will be inapected
“rand tested:in’ the- shop. by oen: ‘authorized- repreaentative of the Contract-
ing Officer. - Four typewritten copies of -the: record of the tests, in-
eluding cbaervatieong,. celoulations,. results. and - graphs shall be; sub-

mitted to the Contracting Officer by the. wanufacturer, . togethar with a

sworn statement from thé person supervising the tests. The engine shall

o be tegted for satinfaotory operation under - the following canditiona.

(1) “The engine shall be run cantinuously at a. governed
speed corresponding to rated speed of the pump for 12 hours under a sus-

-+ tained load equel to the continuous horsepower rating required by Para-

- graph TPL-3 followed by & two-hour run at the meximum horsepower output
of the engine. This test shall be continuous for a total of 14 houras.
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(2) The Governor shall be checked by means of a tacho-
graph with the entire unit operating under various loading conditions
ranging from no load to meximum load of the pump rating.

{(3) All tests shall be made using Diesel fuel oll con-
Torming to A.S.T.M, Designation 1 D having an Octane Number rating of
50 min. and a Diesel number of 45 uin,

(%) ZExhaust temperatures shall be checked by means of
s pyrometer while operating under the load conditions given in Para-
graph TP1-h b. Temperatures shall be taken after not less than one
hour of continuous rumning under both conditions,

(5) Coumpression pressures shall be checked by means of
an indicator before and after running tests; any wide variation in com-
pressicon pressures shall be reetified and running test shall be re-run
according to subparagraph (1) above.

(6) Immediately after running tests for the engine,
the Contracting Officer or his representetive will require the engine
to be opensd for inepection.

b. Field tests and trials shall be made after installa-
tion wnder the supervision of and as directed by the Contracting Officer.
Any alterations necessary to bring the engines up to the requirements
of the specifications shall be made by the Contractor at no asdditional
expense to the Government.

¢, The cogt of all testing shall be borne by the Contractor,
except for the Government's representatives, and fuels land lubricents
used dwing field {este, and shall be included in the contract price for
the 1tem.

TP4-8. PAINTING, - The provisions of Paregraph TP1-17 & shall
apply. After cleaning and priming, the engine shall be given two
coats of machinery enemel, similar and equal to Kem-Iustral "Dado Gray-
205" as menufactured by the Sherwin-Williems Compeny,
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Bid No, .
Serial No, 19-016~L7~21

. BID
(SUPPLY CONTRACT)

Date:

To: Y. S. Engineer Office
31 St. James Avenue
Bos¥on 16, Mass.

Project: BUSHNELL PARK PUMPING STATION EQUIPMENT, ‘HARTFORD, CONNECTICUT.

In compliance with your invitation for bids dated 15 January 1947
the undersigned hereby proposes to furnish all plant, labor, and materials,
and perform all work for the design, manufacture and delivery, f.o.b.
. railroad cars at Hartford, Connecticut, or f.o.b. trucks at the project
site, of equipment for the pumping station, in strict accordance with the
specifications, schedules, drawings, and addenda numbered -

for the ¢ onsideration of the:fﬁllowing unit prices:

Item: [ kN ‘ v Unit

No.i Quantities' Uhit : bescription gf Item : ' Price g Amount,
1 3 % each | 30-Inch puﬁp and Piping ! | | i
2 1 1 f_‘eéch.; 16~Iﬁ9h Eq@p and Piping i_ '!
3] 3 eachlg Gaséiiné Engine - i
b 3 each | Rigﬁﬁ?Angle Gear Unit for [
30-Inch Pump
5 1 each

Right-Angle Gear Unit for -
16-Inch Pump :

|
|

6 1 | each

s

TOTAL

! Diesel Engine

(Bid Form): 1




DATA;...S':E_CEETS S

' - The bidder shall submit with h ) proposal the following in«
. © . formation regarding the -equipment he. proposea to furnish.
Statements so made by the bidder are intended to be, and are;
express warranties. . .

(B1d Form) 2




DATA SHEET

30-INCH PUMPS

Mznufacturer's name

Guaranteed capacity at 5<foot total head

‘Guarenteed cepacity at 28-foot total head
Maxinum horsepower required for any head from O to 28 feet

Speed in R.P.M.

Shut-off head

.Diameter of main drive shaft in inches

Welght of complete pump assembly exclusive of intermediate

shaft, pounds

(Btd Form) 3




DATA- SHEET

16-TNCH PUMP

*'Nhnufacturer s name

.'jGuaranteed ca.pa.city 8t 28 :E‘oot total hea.d L

"Guaca.nteed capac;ity at 5- foot tote.]. head

: N el
e e e

" Maximum horsepower required for any head from o to 28 feet

‘~Speed. '1n R. P M

“',.Shut off heéad -

'Diameter of n:ain drive shaft in 1nches

_ -_Weight of ‘complete pump assembly exclusive of mtermediate o
o shaft, pounda .

| (pa Form) b



. DATA SHEET

DIFSEL ENGINE

Manufacturer's neme

Model or type

Number of qylihders

~Bore

s

Strokﬁ"

Guarenteed developed horsepover at epeed required for rated speed
of pump .;_: | h.p..gt . | o TP,

Fuel'conaumption at p&ﬁ@@_speed ﬁﬁd‘m&ximum ccntinuoﬁs developed
horsepover — k ) ) |

Total welght of engiﬁe._: | o o

| ' (Bid-Férm)' 5 L




_Gﬁaranteed developed horsepower at speed re@ﬁiyed'rdr rated'epeed_of :

spiufactirer's name G

Mcdel or type

Number of oylinderai;;'.‘."

Bore

Stroke -

pump, Lhpomt o ropam.

Fuel consumption at rated speed anafmakiﬁﬁm’goﬁfinuous developed

_ horsepower

Total weight of engine




VALVES

16-Inch Gate V

paTASEERT 0

a. Manufscturer.. .

1. Typé or mgdéilqumber 1

2. 16-Inoh Check Valvé: -

a. Manufacturer o

b.. Type or _m&dé;l_vziumber |

3. 30-Inch Gate Valves:

CX 'mnufa.ctixzféx? e

b. Type or model number_

o 50_—,Inch Cheok:i\ti’eil#éétl‘-”

Fr  a. Manifacturer:

b. Type or model ‘nu_mber

 (pta vorm) 7




| DATA SHEET
 RIGHT ANGLE GEAR UNITS . .

o Tlr“ For 30~In0h.Pumpsf;_':.

" a, Manufacturer's name

b, Model or type

¢. Horsepower rating.at operating speed '

d. Efficiency of’ unit at rated pOWer and speed

e. Ratio of gear reduction

£, Total weight,

. 2. TFor 16-Inch Pump:

a. Manufacturer's nawme

‘b. Model or type

e, Horseﬁower rating at operating speed _

d. Efficiency of unit at rated power and épeed'

e. Ratio of gear reduction

f. Total weighﬁ*-

(Bta Form) 8 . .




'.

The bldder agrees, upon recelpt of wrxtten notlco of an award of

‘the contract within sixty (60) days after the'date of opening of the

bids, that he will execute W, D. Contract Form No..l, in aceordance with
this bid as accepted, and if the cOnalderatﬁon of the contract will exceed

$2,000 in amount will furnish to the Governfient & pverformance bond on
U. S, Standard Form No. 25 or U, S. Standard Form No. 25-B with good and
sufficient surety or sureties, as required by .the sneclflcatlons, at the
time that the contract is exscubed. :

The bidder further agrees that if awarded the contract he will com-

mence the work within fifteen (15) calerndar days after the date of receipt

by him of notice to proceed end that he will fully complete the work ready
for use not later than four hundred and fifty (L50) calendar days after
the date of receipt by him of notice to proceed.

SSOurlty (vid bond =~ U. S Standard Form ﬂo. 2L) 1s inclosed.

:  By

(Titie)

[Business Address)

Note: If the bidder is a corporatiom,
indicate State of Incorporation under
signature; and if a partnership give

© full names of all vartners.

. (Bid Form)' 9
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